Salivary gland tumors, the second most common neoplasm of the mouth after squamous cell carcinoma, account for a significant proportion of tumors of the oral and perioral regions. An unusual case of adenoma presented as a solitary intraoral palatine mass in a 32-year-old woman is reported here. The tumor was interpreted as an unusual pleomorphic adenoma because of the presence of exuberant squamous metaplasia, clinically mimicking squamous cell carcinoma. Moreover, the presence of cystic structures filled with keratinized material was also salient feature. Pleomorphic adenomas may occasionally display focal squamous metaplastic changes; when extensive, it presents the potential for misinterpretation of the histology as indicative of well-differentiated squamous cell carcinoma.
Introduction
Histological diversity is the hallmark of pleomorphic adenoma (PA). Its histological patterns may vary considerably among different parts of the same tumor [1] . Not only does the proportion between epithelial and chondromyxoid stroma vary, but some metaplastic variations also occur in the epithelial and stromal components. Thus, morphological diversity may often cause a diagnostic problem in surgical pathology due to the limited or selective sampling [2, 3] .
Squamous metaplasia can be experimentally induced in the salivary gland following arterial ligation [4, 5] , radiation [6] , and carcinogen exposure [5, 7] . Focal squamous metaplasia may be found in about 25% of the PA [8] , while florid squamous metaplasia is known to occur rarely [9] . Adnexal differentiation in the form of keratin-filled cysts is also evident in salivary gland [9, 10] .
Exuberant squamous metaplastic changes in PA present the potential for its misinterpretation as a squamous cell carcinoma. Squamous cell carcinoma as a collision tumor or carcinoma ex PA must be considered in the differential diagnosis. Our study emphasizes the need for a cautious and systematic approach in the histopathologic interpretation of the squamous component to avoid misdiagnosis and subsequent overtreatment of PA.
PA with exuberant squamous metaplasia and keratinfilled cysts may cause diagnostic confusion that stresses the need for a guarded approach while interpreting such lesions. In this study, we present an unusual case of PA with exuberant squamous metaplasia and keratin cysts formations in a minor salivary gland, and discuss its pathogenesis, potential diagnostic pitfalls, proliferative activity, and cytokeratin expression.
Case Report
A 32-year-old woman presented to the hospital under the impression of palatine tumor for further evaluation and treatment. She had a three-month history of painless mass on the right side of the soft palate. No history of surgery, trauma, or infection was evidenced. On physical examination, a soft tissue mass in the soft palate was palpated (Figure 1) . Radiographic examination showed a relatively well-defined high signal intensity mass with internal cystic component in the right side of the soft palate (Figure 2) . Bony erosion in the adjacent region of right maxilla was identified. There was no visible cervi- cal lymphadenopathy. Histopathologic diagnosis on a punch biopsy was done as PA arising in the minor salivary gland. Complete mass excision was undertaken 16 days after biopsy. The mass was whitish yellow and measured 3.5 × 3.0 × 2.0 cm. Histopathologic findings showed a relatively well-circumscribed typical benign mixed tumor composed of both epithelial and myoepithelial cells in a myxoid mesenchymal background. More than 45% of the epithelial element in the tumor was composed of sheets of squamous cells with superficial and deep-seated keratin cysts. The epithelial component of the tumor formed solid sheets, nests, finger-like projections or cords, and ductal structures (Figure 3) .
A double layer of cells lined the ductal component. Outer cells showed positive immunoreactivity for p63, S-100 protein, and high-molecular weight (Hmw) cytokeratin (CK), but negative for CK7 and CK19. Inner cells showed positive immunoreactivity for CK7 and CK19, but negative for p63, S-100 protein, and Hmw CK.
Epithelial component not having lumen composed of squamous cells with distinct intercellular junctions or keratin pearls, squamoid cells, and keratin cyst containing keratotic lamellae. These cells showed focal immunoreactivity for CK7, CK19, Hmw CK, or S-100 protein. Cells in the basal layer exhibited positive p63 immunoreactivity (Figure 4) .
Cellular proliferation indices, calculated as the percentage of Ki-67 positive tumor cells, were low either in the typical PA area (1.6%) or in the squamous area with keratin cyst (1.8% -2.6%) (Figure 5) .
According to the morphological findings and clinical history, in addition to PA with exuberant squamous metaplasia, squamous cell carcinoma and reactive squamous hyperplasia must also be considered in the differential diagnosis. But, immunohistochemical profiles support the diagnosis of PA with exuberant squamous metaplasia. The postoperative course was uneventful, and no evidence of disease recurrence was seen 10 months after surgery.
Discussion
Presence of squamoid or frankly squamous epithelia is a common feature of a number of reactive or neoplastic conditions of the salivary glands. Depending on the reactive conditions, chronic sialadenitis [11] , radiation change of salivary glands [6] , and necrotizing sialometaplasia [12, 13] can be associated with the squamous metaplasia, while neoplastic conditions associate these cells with mucoepidermoid carcinoma, PA, basal cell adenoma, and Warthin's tumor [14, 15] .
PA is characterized by great histologic diversity; however, PA with exuberant squamous metaplasia is uncommon and can be diagnostically challenging [1] [2] [3] 9] . Focal squamous metaplasia in PA can be related to ischemia [16] , and may be found in about 25% of the PA [8] . The present case showed exuberant squamous proliferation in the deep as well as in the superficial regions. Thus, squamous cell carcinoma should always be considered in the differential diagnosis. A collision tumor consisting of squamous cell carcinoma arising in the overlying squamous mucosa epithelia of PA and squamous cell carcinoma ex PA are possible. Moreover, the present case had a history of previous biopsy 16 days ago. Hence, exuberant reactive squamous hyperplasia should be ruled out before clinical diagnosis. The previous biopsy showed intact overlying squamous epithelium without atypia. Therefore, it is very important whether the squamous component of the PA is malignant or not. Squamous component also contained areas that showed mild cellular atypia characterized by some prominent nucleoli and hyperchromasia, but the proliferation indices (Ki-67 labeling indices) were not high (<5%) in all of the squamous areas. Benign nature of this tumor is identified by the absence of significant cellular atypia, metastasis and tumor necrosis, and low cellular proliferative index.
The squamous epithelium lining the keratin cyst formations was homogenously positive for Hmw CK. However, some cells expressed low-molecular weight (Lmw) CK (CK7 and CK19) and p63. The pattern of CK expression suggests that the cells that express Hmw CK have undergone squamous metaplasia, but those expressing Lmw CK and p63 have not yet undergone squamous metaplasia. These morphologically similar squamoid cells are metaplastic squamous cells and ductal epithelial cells showing squamoid features depending on the immunohistochemical and morphologic profiles, respectively. If the squamoid areas were squamous cell carcinoma or reactive squamous hyperplasia, Lmw CK and p63 were not expressed in the present case. Therefore, squamoid areas forming keratin pearls or distinct intercellular junctions and keratin cysts containing keratin lamellae are areas of metaplasia of the PA.
Some areas of the squamous component showed squamous epithelium-lined keratin cysts. Previous reports [8, 17] have designated the similar lesion as adnexal differentiation because of the histologic patterns mimicking skin appendages. The reported adnexal differentiation was mainly composed of squamous cells, devoid of glandular differentiation including duct-like formations and myoepithelial cells, which are present in our demonstrated case by means of morphological and immunohistochemical aspects. The squamous metaplasia exhibited keratinized cysts containing keratin lamellae and squamous cell islands forming keratin pearls or distinct intercellular junctions in some areas.
PAs, particularly of minor glands of palate, may contain large areas of squamous and mucinous metaplasia suspicious of squamous cell carcinoma or mucoepidermoid carcinoma. To prevent the misdiagnosis of PA with exuberant squamous metaplasia as squamous cell carcinoma, cautious and systematic approach in the histopathologic interpretation of the squamous component is needed.
